LEGIBILITY NOTICE

A major purpose of the Techni-
cal Information Center is to provide
the broadest dissemination possi-
ble of information contained in
DOE’s Research and Development
Reports to business, industry, the
academic community, and federal,
state and local governments.
Although a small portion of this
report IS not reproducible, it is
being made available to expedite
the availability of information on the
research discussed herein.

1




LA-UR 77970

Los Alamos Nahonal Laboratory 1s operaled by the University of California tor the United Stales Department of Energy under contract W-7495-ENG-36

LA-UR--89-976
TiTLe  PROGRESS ON A PROTOTYPE MAIN RING RF CAVITY

DE89 009267

AUTHOR(S) G. Swain, MP-14; R. Kandarian, MP-8; H. A. Thiessen, MP-14;
R. Poirier, TRIUMF; W. R. Smythe, University of Colorado

SUBMITTED TO  jyyy particle Accelerator Conference MASTER

Chicago, Illinois
March 20-23, 1989

DISCLAIMER

This ceport was prepared o an acconnt o work spensored by oanoagenoy of the Tonred Srates
I

Coovernment  Netther the onitad Stats Conernment noe gy gpene s theread oo e b thers

cmplosers nokes ana woareants capress o onphed

s any ey, o RN
Dty S e e e ceapletonose o etoliess gy mbamatoae oy ' ‘. '
Prmes bontosed o represont et e b e iy el e
e e o el e 0 o ab s roa ! toaede | b ek
ot e vooatherwae owe I T TN T ' i TR : "
merd e Peveaang by rhe Do e e ' Wt e Ihe ea
e oo b ather rapreaed e ) ' L e Wb e

oo States fyonvermment cr oans apene s theroo

" [FY ' e .
[AAL A} ] (AT TR TN N teoynifas that e () 5 Goyarnmenl rplaos g iognaa. Xl oy Al e camose !t heah o et w
" Wen
[T A ' Coallad ey b e v Tar 0 e et e,
Ao ' 0 [ o

AL DS Eare it T Ty e s e et i e e am g e e S D et af f e

(< \(‘< )3 //\\H((( ;” )(( ) (< \\ Los Alamos National Laboratory

L()s Alamos New Moexac ()8/‘)4‘


About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact: 



Library Without Walls Project 

Los Alamos National Laboratory Research Library

Los Alamos, NM 87544 

Phone: (505)667-4448 

E-mail: lwwp@lanl.gov


PROGRESS ON A PROTOTYPE MAIN RING RF CAVITY*

G. R. Swain, R. Kandarian, and H. A. Thiessen,
Los Alamos Nauonal Laboraiory MS-R47, Los Alamos. NM ¥7545§

R. L. Pourier.
TRIUMEF, 4004 Wesibrook Mall. Vancouver, B.C. V6T 2A3 Cunada

W. R Smythe. Campus 3ox 446, Nuclear Physics Lab .
University of Colorado. Boulder, CO 80309-0446

A prototype rf cavily and rf drive system for a
hadron facility main ring has been designed and will be
tested in the Proton Storage Ring (PSR) at Los Alamos as a
part of a collaboralive effort between LANL and TRIUMF.
The cavity uses an orthogonally b.ased fernte wner.  The
design provides for acceleraung gap voltages up to 200 kV
for the 493 10 SO08 MHz range. Progress on the cavity
construction and testing 1s described.

lotroducuon
The prototype cavily discus in this paper s a
modified quarter-wave transmission linc The shorted end

of the line has been divided into 1wo stubs. as shown in Fig
1 One of the shorted stubs and the open-circuit ecnd (the
accelerating gap) surround the beam line. The other
shorted stub includes ‘*he fernte tuner and the coupling
capacitor for the rf input This configuration puts the rf
lube 10 one side of the beam line, which 1s an advantage f
more than one nng s (o be put In the tunnel

b

Farnie
tuner
assembly

Acceiarating gap

RF Tube -

Cat away  sometne view  of the protorvpe main

ring rtovavaty 1The rt power tube will be mounted
shove the tuner leg tor tewts in PSR, not helow s

'Iul

vhown  here

The tuner uses two fetnte nngs, with the hias
oty arranged so that oae fernie nng formae part of the

retarn magneuc path tor the other (1] This onhguraton
teduces the encrgy  ~iored n the hiav magnot by more
a4 factar ol two o over presouy designs wathoa
\l‘ll(‘\l\l\lllhnﬂ reduc iien i Pras suppty (KRS
*Work  supported by AN Invbiiustional Sappor

Kesearch  and Develepment Tund

requirements The bias fietd n the ferrite s orthogonal 10
the rf magnetic field, thus producing low rl losses (2]

Cavity design objectives were 200 kV ar the
acceleraung gap. a (uning range of 3}%. a shunt resistance
10 Q rauo of about 35 ohms. a maximum bias circuil curent
of 1500 A for the 0S5 inch 11.27 ¢m) conductors used, and in
average power dissipation per umt volume n the ferrite ot
not more than 1| W/cm? over the planned TRIUMF
acceleration cycle.  The heat dissipated in the territe and
the resistive power los 1 the bias coil are curacted by
waler flowing n the vhing  passages n the  hiay ool
conductors Additional «~ater cooling 1s provided fer pars
of the cavuiy walls RF joints are 10 be reliable enough (0
nermit high-power operation of the cavity cven  aller
rveral disassembly and reassembly operations

Const-aints on the design included ~hifting the
frequency 10 permit tesung 1n PSR, and using iwo eunling
ferrite rings for the tuner The main rnng 1n the KAON
facility planned for TRIUMF s designated the Drniver I
nng. The C nng cavines are tuned from 61 1 (0 629 MH, as
the beam accelerates from } 10 30 GeV For test purposes
for the protoiype cavily. this was scaled 1o 49 3 0 SOR MH..
s0 that the PSR tests could be done at 1/4 ot the 20t 2% My
finac frequency. SO 3118 MH, The termte nings were
previously used n a prowotype booster rt caviv. (3] and are
made from Trans-Tech type G B10  sluminum Joped

vittium - iron  garnet
Cavily Design

For analysis purposes. the Cavity was
represented by a (transmisvion line wmodel Thiv allowed
integration of  hath  ferrite properties and b avile
information into the calculations (4] The benavior ot the
hias  field  way  calculated uving  the POISSON  compurer
code | 9] It was lound that the bhias coil rurns need 1o he

more Jlosel, spaced near the nner and outer rado of the
tevrite rings, 1a arder to keep the of power disvipanion n
the territe lrom getning oo Jarge at those  points Ihe
SUPERFISH and MAFKIA «f codes were used (o model parts ol
the cavity n arder 1o
model (6,71 SUPERFISH was uved 1o model the acceicrnmy
gap and the end ol the tuner leyg

imprase  the tarsmoson e

ncluding  the  terrae

tegrony, 3 ceramic waindow and  the  coanaal ransinion o

the diameters uved 1in the remander ol the aviy \ARLA
ways used to model the coavial T oas that v a0 Vimenaenald
eomeiry The brav  conl devign and  oihes oty
parametery  were  optmized by looking 1 the  toorne

TrAnSNS YO Lo o |
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disvipstion resulis when  the

mmlormation was  averaged onver o the orleration
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Mechanical  Design

The cavily s constructed with a2 combinaron ol
duminum, copper. and  vopper plated  stanbess sreel parts
The outer vonductor for the main part ol the cavity s a2
large aluminum casung.

as shown in Fig 2 The rt surtace

~

An aluminum castung having 3 length of sbowr 2 m
torms the outer conductor for the main pant ot the
Cavily Power trom t(he 11 tube will be oupled (n
through the hole 1n the top ot the tuner leg 4t the
right

|‘|g 2

and 'he 'oant tlange areas on the Jasting are machined 1o
‘heor final Jimensions Copper tubes tor waler _ouhing  are
wedeed nto Jhagonai holes I'he nner onducior side ol
e coupimg cupacitor and the ananer conducror partsoare
cuept lor a shert seciion ol
Aluminom The power

cepper piated  stnnless aicel
he ond ot the ‘uner !cp. which iy
ane ade ot the Joupning capdoitor s s aluminum I'ie
nner Londuotar oy cooled By water Tawaing  -n oty nternor
o herween cloamd the heam papy Conling  waler passages

e alve prosaded fdear rthe ff window gt the tlange where
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the  ~hott transmission fine trom the 1t
connects o the cavity and coupling capacaor Noaechoen

the mner conduclor s shown in bFrg R

power rne

he rtowalls on enther side of the derroe -2y oy
the tuner assembly are machined trom copper See bz
40 Sitnce the turns ar the as coil oare
Jdosely  spaced. these 0 02% anch 0032 (e thion wy
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provide 2 thermal path which  conduais the b ooae
Jissipated :n the fernite and in the surtaee of the bW
the tums ol the water cooied bas ool The "™as Cons e
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high frequency components ot the biay 1eld o
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Presenl Siawws and Plans for Funher Work
Iesis Wihout Beam

A test stand for tests without beam s being
completed. The anode supply for the rf power rube 1is 1n
place and has been tested.(8) As of March 1. 1989, the
cvhindncal rf window for the (uner was on hand, 1wo of
the four bias coils had been received from :he fabricator,
machine work on the outer conducior casting was
complete., and machining for the other coaxial &nd tuner
pans was apout 75% compleie. Some porosity in the outer
conductor casting was observed. but did not appear to
present a problem. The parts had not been leak checked as
of that deste. Low-power f(requency checks are planned as
soon as the machine work oo the parts is complete but
before the plaung 13 done.

The bias power supply was developed by Byung
Han and George Karady.[9] and will be amving shonly for
high-current tests with an inducuive load. Measurements
10 charactenize this supply and the cavity will be made in
order 0 permit the denign of the tumrg ccntrol system
The rf phase and amplitude control system has been
Jesigned by Ray Burge and coworkers st TRIUMF. and
tested using a cavity there A solid-state dnver for the f
power tube bas also been built at TRIUMP (10.11] It s
planned lo test such a solid-ctate dnver by iself in wme PSR
tunnel 10 check (s tolerance 10 radiation. For the iaitial
serien of tests, the rf power (udbe will be an Eimac
4CW150,000E power teuode. (An Eimac 4CM300.0000 power
ietrods 13 also avalable, but an appropriste input cavity
and mounung hardware has not been designed. and most
ikely would be too large 10 fit 1n the PSR (unnel)

Higher Order Mode (HOM) suppression will be put
in after the HOM's have been measured. using suppression
techniques being developed on a simplified haif-size model
of the cavily (12,13}

leas Wuh Beam

It s planied 10 1est the cavily and f sysiem in
the PSR in Sepiember 1909, just before the end of 1he
aperating cycle. or if t(hat s aot poamble, during a
Jdevelopment pennd someuime Dnext yesr Test 1n & siorage
ring will not involve beam sccelerauzon, but the effect of

heam loading. control sysiem (ransient respoBsc (0 emply
huckets. and the :ffect of the cavily on beam stabiinty will
he udied
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